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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-28 are rejected under 35 U.S.C. 102(b) as being anticipated by Hansen et al. (U. 
S. Patent No. 5,953,683). 

Regarding claims 1-6: Hansen et al. teaches a directional measuring device (30, 50) that 
measures a direction of a body of the directional measuring device in a three-dimensional space 
including an X-axis indicating magnetic north on a horizontal plane, a Y-axis orthogonal to the 
X-axis on the horizontal plane, and a Z-axis orthogonal to the horizontal plane, assuming that the 
body points towards an x-axis, comprising; an x-axis geomagnetic force detector (IT, 13') that 
detects a geomagnetic force along the x-axis; an x-axis tilt angle detector (33, 35) that detects an 
x-axis tilt angle that is an angle between the horizontal plane and the x-axis; a determining unit 
(25') that determines the x-axis tilt angle as a rotation angle that is an angle by which the x-axis 
needs to be rotated around the Y-axis so as to be in the horizontal plane; and an azimuth 
calculator (25', Fig. 10) that calculates an azimuth of the body based on the geomagnetic force 
and the rotation angle. 

Hansen et al. teaches the directional measuring device comprising a y-axis geomagnetic 
force detector (11', 15') that detects a geomagnetic force along a y-axis that is orthogonal to the 
x-axis; a z-axis geomagnetic force detector (1 1 ', 17') that detects a geomagnetic force along a z- 
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axis that is orthogonal to both the x-axis and the y-axis; a y-axis tilt angle detector (33, 37) that 
detects a y-axis tilt angle that is angle between the horizontal plane and the y-axis; and a rotation 
angle calculator that calculates a rotation angle based on both the x-axis tilt angle and the y-axis 
tilt angle (Fig. 10), wherein the rotation angle is an angle by which the y-axis needs to be rotated 
around the X-axis so as to be in the horizontal plane when the x-axis is rotated by the x-axis tilt 
angle around the Y-axis so as to be in the horizontal plane to cause the y-axis to rotate following 
rotation of the x-axis (Fig. 9), wherein the azimuth calculator calculates an azimuth of the body 
based on the geomagnetic forces detected by both the y-axis geomagnetic force detector and the 
z-axis geomagnetic force detector and the rotation angle calculated (Figs. 9 and 10, Col 7, lines 
6-25). 

Hansen et al. teaches the directional measuring device wherein the azimuth calculator 
further comprises: a sine calculator that calculates sine of the azimuth of the body based on the 
geomagnetic forces detected by both the y-axis geomagnetic force detector and the z-axis 
geomagnetic force detector and the rotation angle calculated by the rotation angle calculator; a 
cosine calculator that calculates cosine of the azimuth of the body based on the geomagnetic 
force detected by the x-axis geomagnetic force detector and the rotation angle determined by the 
determining unit; and an identifying unit that identifies an angular range of the azimuth based on 
the sine and the cosine of the azimuth, wherein the azimuth calculator calculates the azimuth 
based on one among the sine and the cosine of the azimuth and a tangent value, and of the 
angular range identified by the identifying unit, the tangent being obtained from the sine and the 
cosine (Figs. 10-12). 
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Hansen et al. teaches the directional measuring device wherein the rotation angle 
calculator calculates the rotation angle based on a coordinate expression for rotations three times 
expressed by an expression (given in the claim language of claim 4) where a is a rotation angle 
around the X-axis, P is an x-axis tilt angle as a rotation angle around the Y-axis, and 0 is a 
rotation angle around the Z-axis as an azimuth of the body (Col 7, line 41 -Col 8, line 20). 

Hansen et al. teaches the directional measuring device wherein the azimuth angle 
calculator further comprises: a dip input unit that receives a dip between a geomagnetic vector at 
a present position of the body and the horizontal plane, wherein the azimuth calculator calculates 
the azimuth based on the dip (Col 6, lines 33-67 and Col 9, lines 17-35). 

Hansen et al. teaches the directional measuring device wherein the azimuth angle 
calculator further comprises: a declination input unit that receives a declination between the 
magnetic north at a present position of the body and the true north, wherein the azimuth 
calculator calculates the azimuth based on the declination (Col 6, lines 33-67 and Col 9, lines 17- 
35). 

Regarding claims 7-10: Hansen et al. teaches a directional measuring device that 
measures a direction of a body of the directional measuring device in a three-dimensional space 
including an X-axis indicating magnetic north on a horizontal plane, a Y-axis orthogonal to the 
X-axis on the horizontal plane, and a Z-axis orthogonal to the horizontal plane, assuming that the 
body points towards an x-axis, comprising; a y-axis geomagnetic force detector (1 P, 15') that 
detects a geomagnetic force along a y-axis that is orthogonal to the x-axis; a z-axis geomagnetic 
force detector (1 1 17') that detects a geomagnetic force along a z-axis that is orthogonal to both 
the x-axis and the y-axis; an x-axis tilt angle detector (33, 35) that detects an x-axis tilt angle that 
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is an angle between the horizontal plane and the x-axis; a y-axis tilt angle detector (33, 37) that 
detects a y-axis tilt angle that is angle between the horizontal plane and the y-axis; a rotation 
angle calculator that calculates a rotation angle based on both the x-axis tilt angle and the y-axis 
tilt angle, wherein the rotation angle is an angle by which the y-axis needs to be rotated around 
the X-axis so as to be in the horizontal plane when the x-axis is rotated by the x-axis tilt angle 
around the Y-axis so as to be in the horizontal plane to cause the y-axis to rotate following 
rotation of the x-axis; and an azimuth calculator (25') that calculates an azimuth of the body 
based on the geomagnetic forces detected by both the y-axis geomagnetic force detector and the 
z-axis geomagnetic force detector and the rotation angle (Figs. 10-12 and Col 6, line 33-Col 7, 
line 25). 

Hansen et al. teaches the directional measuring device wherein the rotation angle 
calculator calculates the rotation angle based on a coordinate expression for rotations three times 
expressed by an expression (given in the claim language of claim 8) where a is a rotation angle 
around the X-axis, |3 is an x-axis tilt angle as a rotation angle around the Y-axis, and 0 is a 
rotation angle around the Z-axis as an azimuth of the body (Col 7, line 41-Col 8, line 20). 

Hansen et al. teaches the directional measuring device wherein the azimuth angle 
calculator further comprises: a dip input unit that receives a dip between a geomagnetic vector at 
a present position of the body and the horizontal plane, wherein the azimuth calculator calculates 
the azimuth based on the dip (Col 6, lines 33-67 and Col 9, lines 17-35). 

Hansen et al. teaches the directional measuring device wherein the azimuth angle 
calculator further comprises: a declination input unit that receives a declination between the 
magnetic north at a present position of the body and the true north, wherein the azimuth 
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calculator calculates the azimuth based on the declination (Col 6, lines 33-67 and Col 9, lines 17- 

35). 

Regarding claim 1 1 : Hansen et al. teaches a directional measuring device that measures a 
direction of a body of the directional measuring device in a three-dimensional space including an 
X-axis indicating magnetic north on a horizontal plane, a Y-axis orthogonal to the X-axis on the 
horizontal plane, and a Z-axis orthogonal to the horizontal plane, assuming that the body points 
towards an x-axis, comprising: first-axis geomagnetic force detector (IT, 13') that detects a 
geomagnetic force along a first axis from among the x-axis, a y-axis that is orthogonal to the x- 
axis, and a z-axis that is orthogonal to both the x-axis and the y-axis; a second-axis geomagnetic 
force detector (IT, 15') that detects a geomagnetic force along a second axis other than the first 
axis from among the x-axis, the y-axis, and the z-axis; a total geomagnetic force input unit (31, 
25') that receives a total geomagnetic force at a present position of the body, wherein the total 
geomagnetic force is a vector addition of geomagnetic forces along the X-axis, the Y-axis, and 
the Z-axis (Col 7, line 41 -Col 8, line 20); a geomagnetic force calculator that calculates a 
geomagnetic force along an axis other than the first axis and the second axis, from among the x- 
axis, the y-axis, and the z-axis based on the total geomagnetic force and the geomagnetic forces 
along both the first axis and the second axis (Col 9, lines 9-35); an x-axis tilt angle detector (33, 
35) that detects an x-axis tilt angle that is an angle between the horizontal plane and the x-axis; a 
determining unit that determines the x-axis tilt angle as a rotation angle that is an angle by which 
the x-axis needs to be rotated around the Y-axis so as to be in the horizontal plane (Figs. 9, 10); 
and an azimuth calculator (25') that calculates an azimuth of the body based on the geomagnetic 
force along the x-axis and the rotation angle (Figs. 9-12). 
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Regarding claim 12: Hansen et al. teaches a directional measuring device that measures a 
direction of a body of the directional measuring device in a three-dimensional space including an 
X-axis indicating magnetic north on a horizontal plane, a Y-axis orthogonal to the X-axis on the 
horizontal plane, and a Z-axis orthogonal to the horizontal plane, assuming that the body points 
towards an x-axis, comprising: a first-axis geomagnetic force detector (IT, 13') that detects a 
geomagnetic force along a first axis from among the x-axis, a y-axis that is orthogonal to the x- 
axis, and a z-axis that is orthogonal to both the x-axis and the y-axis; a second-axis geomagnetic 
force detector (IT, 15') that detects a geomagnetic force along a second axis other than the first 
axis from among the x-axis, the y-axis, and the z-axis; a total geomagnetic force input unit that 
receives a total geomagnetic force at a present position of the body, wherein the total 
geomagnetic force is a vector addition of geomagnetic forces along the X-axis, the Y-axis, and 
the Z axis (Col 7, line 41-Col 8, line 20); a geomagnetic force calculator (1 1 ', 17') that calculates 
a geomagnetic force along an axis other than the first axis and the second axis, from among the 
x-axis, the y-axis, and the z-axis based on the total geomagnetic force and the geomagnetic 
forces along both the first axis and the second axis; an x-axis tilt angle detector (33, 35) that 
detects an x-axis tilt angle that is an angle between the horizontal plane and the x-axis; a y-axis 
tilt angle detector (33, 37) that detects a y-axis tilt angle that is an angle between the horizontal 
plane and the y-axis; a rotation angle calculator (Figs. 9, 10) that calculates a rotation angle 
based on both the x-axis tilt angle and the y-axis tilt angle, wherein the rotation angle is an angle 
by which the y-axis needs to be rotated around the X-axis so as to be in the horizontal plane 
when the x-axis is rotated by the x-axis tilt angle around the Y-axis so as to be in the horizontal 
plane to cause the y-axis to rotate following rotation of the x-axis (Figs. 9-12); and an azimuth 
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calculator (25') that calculates an azimuth of the body based on the geomagnetic forces along the 
y-axis and the z-axis and the rotation angle (Figs. 9-12). 

Regarding claims 13-24: Hansen et al. teaches the directional measuring device as 
described above for claims 1-12. The method of measuring the direction of a body of the 
directional measuring device in a three-dimensional space, as described in claims 13-24, is 
performed by the device of Hansen et al. as above for claims 1-12. 

Regarding claims 25-28: Hansen et al. teaches the directional measuring device as 
described above for claims 1-12. The computer program that realizes on a computer, a 
directional measuring method of measuring the direction of a body of the directional measuring 
device in a three-dimensional space as described in claims 25-28, is performed by the device of 
Hansen et al. as above for claims 1-12. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The following patents disclose directional measuring devices Wan (U. S. Patent No. 
6,836,971), Kato (U. S. Patent No. 6,768,957), Smith et al. (U. S. Patent No. 6,543,146), Smith 
(U. S. Patent No. 6,539,639), Tamura (U. S. Patent No. 6,536,123), Clymer et al (U. S. Patent 
No. 5,525,901), and Sobel (U. S. Patent No. 4,686,772). 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Amy R Cohen whose telephone number is (571) 272-2238. The 
examiner can normally be reached on 8 am - 5 pm, M-F. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diego F. Gutierrez can be reached on (571) 272-2245. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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